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TITLE OF THE INVENTION 

REACTION APPARATUS 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-39822, filed 
June 19, 2003, in the Korean Intellectual Property Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a reaction apparatus, and more particularly, a 
reaction apparatus to open and close a lid, and parallelly contact a sealing member, thereby 
forming a vacuum condition with ease. 

2. Description of the Related Art 

[0003] In a reaction apparatus, a semiconductor manufacturing process is generally 
performed In a vacuum condition. Hereinafter, the reaction apparatus used in the vacuum 
condition will be described. 

[0004] FIG. 1 illustrates a conventional reaction apparatus. As shown therein, the 
conventional reaction apparatus comprises a main body 1 with a reaction chamber (not shown) 
having an opening part (not shown) in an upper part thereof; a lid 2 which rotationaly opens and 
closes the upper opening using a lid hinge 3; a gas spring 5 having a first end side separately 
placed from a center of rotation of the lid 2, and a second end side combined to the lid 2; and a 
handle 4 provided at an end of the lid 2 to aid opening and closing of the lid 2. 

[0005] A process of opening and closing in the conventional reaction apparatus is 
accomplished as follows. When the lid 2 is opening, the vacuum condition is released, and the 
user gives a predetermined amount of force to the handle 4 of the lid 2 toward an opening 
direction of the lid 2, then the lid 2 is rotationally opened centering on a shaft line of the lid hinge 
3 by a repulsive force generated from the gas spring 5. 

[0006] When closing the lid 2, the user gives a predetermined force to the handle 4, 
exceeding the repulsive force from the gas spring 5, in a closing direction, to close the lid 2. 
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Then, air in the reaction chamber is discharged by a vacuum pump (not shown). At this time, if 
the user further pushes the handle 4 in the closing direction, the vacuum is formed in the 
reaction chamber, thereby closing the lid 2 and creating an airtight seal. 

[0007] But the user has to open and close the lid 2 by himself/herself, and he/she is required 
to generate a force to overcome the repulsive force of the gas spring 5. Therefore, it may be 
difficult for one person to open and close the lid 2 by himself/herself. Also, if the user wants to 
form the vacuum condition in the reaction chamber with the lid 2 being closed, the user has to 
continuously apply force to the lid 2 in the closing direction, to exceed a repulsive force 
generated by a sealing member (not shown) disposed in the main body 1. 



SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an aspect of the present invention to solve the above and/or other 
problems of the conventional reaction apparatus, by providing a reaction apparatus whose lid is 
opened and closed readily, and wherein the lid parallelly contacts to a sealing member, thereby 
easing creation of a vacuum. 

[0009] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0010] The forgoing and/or other aspects of the present invention are achieved by providing 
a reaction apparatus having: a main body having a reaction chamber with an upper opening 
thereof, a lid hinge, and a lid combined to the lid hinge rotationally opening and closing the 
upper opening, a lifting member having a first end part separated from a rotation axis of the lid, 
and rotatably combined with the lid, and a second end part rotatably combined to the main body, 
that moves in opening and closing directions; and a driver activating the lifting member. 

[001 1] According to an aspect of the invention, the reaction chamber creates a vacuum 
condition when the lid is closed. 

[0012] According to an aspect of the invention, the driver comprises a driving motor, a 
location sensor limiting the movement of the lifting member, and a controller controlling the 
driving motor with a signal transmitted from the location sensor. 
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[0013] According to an aspect of the invention, the lifting member is provided in a pair at 
opposite sides of the main body. 

[0014] According to an aspect of the invention, the lid hinge comprises: a hinge bracket 
combined to an end part of the main body; a main hinge rotatably combined to the hinge 
bracket; a main hinge shaft rotatably combining the hinge bracket with the main hinge; a 
auxiliary hinge rotatably combined to the main hinge at an end part of the lid, rotatable through a 
predetermined range; and a auxiliary hinge shaft rotatably combining the main hinge with the 
auxiliary hinge. 

[0015] According to an aspect of the invention, the main hinge is provided with a main hinge 
hole penetrated along a direction of a centerline on which the lid rotates, and a first auxiliary 
hinge hole penetrated to accommodate the auxiliary hinge shaft in parallel with the main hinge 
hole. 

[0016] According to an aspect of the invention, the auxiliary hinge is provided with a second 
hinge hole provided along the first hinge hole to accommodate the auxiliary hinge shaft together 
with the main hinge. 

[0017] According to an aspect of the invention, the auxiliary hinge and the main hinge are 
engaged to each other with a predetermined distance therebetween so that the lid rotates within 
the predetermined range. 

[0018] According to an aspect of the invention, the lid hinge is plurally provided, and 
respectively combined to opposite sides of the end part of the main body. 

[0019] According to an aspect of the invention, the main hinge shaft and the hinge bracket 
are integrally formed. 

[0020] According to an aspect of the invention, the auxiliary hinge shaft is integrally fomried 
with one of the main hinge and the auxiliary hinge, and the auxiliary hinge shaft is rotatably 
combined to the remaining one of the main hinge and the auxiliary hinge. 

[0021] According to an aspect of the invention, the reaction apparatus further comprises a 
movable hinge rotatably combining the lifting member to the lid so that the lifting member 
rotates relative to the lid. 
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[0022] According to an aspect of the invention, the movable hinge comprises a movable 
hinge accommodating part combined to the lid. having a movable hinge hole, which is provided, 
and a movable hinge shaft accommodated in the movable hinge hole, combined with the first 
end of the lifting member. 

[0023] According to an aspect of the invention, the movable hinge hole is elongated to allow 
the movable hinge shaft to move slidingly therein. 

[0024] According to an aspect of the invention, the movable hinge shaft is integrally formed 
with the first end of the lifting member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The above and/or other aspects and advantages of the present invention will become 
apparent and more readily appreciated from the following description of the embodiments, taken 
in conjunction with the accompanying drawings, of which: 

FIG. 1 is a perspective view of a conventional reaction apparatus; 
FIG. 2 is a perspective view of a reaction apparatus according to an embodiment of the 
present invention; 

FIG. 3 is an exploded perspective view of a lid hinge of the reaction apparatus of FIG. 2; 
FIG. 4 is an enlarged perspective view of a hinge bracket of FIG. 3; 
FIG. 5 is an exploded perspective view of a main hinge and an auxiliary hinge of FIG. 3; 
FIG. 6 is an exploded perspective view of a lifting member, a movable hinge, and a 
driverof FIG. 2; 

FIG. 7 is an enlarged perspective view of the movable hinge of FIG. 6; 

FIG. 8 schematically illustrates a lid of the reaction apparatus of FIG. 2, in a closed state; 

FIG. 9 schematically illustrates a lid of the reaction apparatus of FIG. 2, in an opened 

state; 

FIG. 10 is a drawing illustrating an operation of the movable hinge of FIG. 6, in the 
opening and closing states; 

FIG. 11 is a perspective view of a hinge bracket according to a second embodiment of 
the present invention; 

FIG. 12 is an exploded perspective view of a lid hinge according to a third embodiment 
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of the present invention; 

FIG. 13 is an exploded perspective view of a lid hinge according to a fourth embodiment 
of the present invention; 

FIG. 14 is a block diagram illustrating an operation of the driver of FIG. 2. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0026] Reference will now be made in detail to embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The embodiments are described below to explain 
the present invention by referring to the figures. 

[0027] FIG. 2 is a combined perspective view of a reaction apparatus according to an 
embodiment of the present invention. As shown therein, the reaction apparatus comprises a 
main body 10 with a reaction chamber 11; a lid 20 opening and closing an upper opening of the 
reaction chamber 11; a lid hinge 30 supporting the lid 20 to rotationally open and close relative 
to the main body 10; a lifting member 40 having opposite end sides respectively combined to 
the main body 10 and the lid 20 to rotationally open and close the lid; and a driver 50 moving 
the lifting member 40 up and down. 

[0028] The main body 10 comprises: the reaction chamber 11 , which has an upper opening 
and in which a reaction process is accomplished; and a sealing member 12 provided around the 
upper opening of the reaction chamber 11, sealing the reaction chamber 11 by contacting the lid 
20 when the lid 20 is closed. 

[0029] As shown in FIG. 3, the lid hinge 30 comprises a hinge bracket 31 combined to the 
main body 10; a main hinge 33 rotatably combined to the hinge bracket 31; a main hinge shaft 
32 rotatably combining the main hinge 33 with the hinge bracket 31; an auxiliary hinge 34, 
combined with the main hinge 33 and attached to an end side of the lid 20; and an auxiliary 
hinge shaft 35 rotatably combining the main hinge 33 with the auxiliary hinge 34. 

[0030] The hinge bracket 31, the main hinge 33, and the auxiliary hinge 34 are provided in 
pairs, and disposed on the end side of the main body, respectively, opposite to each other. 

[0031] The main hinge shaft 32 is rotatably combined to the hinge brackets 31 at ends 
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thereof, and has combining holes 321 positioned adjacent to the ends of the main hinge shaft 
32 to combine the main hinge shaft 32 with the main hinge 33. 

[0032] FIG. 4 Is a perspective view of the hinge bracket 31 of the lid hinge 30. As shown 
therein, the hinge bracket 31 comprises: a main body combiner 312 combined to the main body 
10; a holding part 311 extended from the main body combiner 312 along a line of the main hinge 
shaft 32, to hold the main hinge 33 and the auxiliary hinge 34; and a supporting part 313 
perpendicularly extending from the holding part 311, and having a combining groove 314 
accommodating an end part of the main hinge shaft 32. 

[0033] The main body combiner 312 of the hinge bracket 31 has a plurality of combining 
holes 312a to couple the hinge bracket 31 to an end part of the main body 10. The holding part 
311 is provided in a planar shape, on which bottom sides of the main hinge part 33 and the 
auxiliary hinge part 34 contact each other. 

[0034] FIG. 5 is an exploded perspective view of the lid hinge 30, As shown therein, the 
main hinge 33 is of a hexahedron shape, and a main hinge hole 331 is provided along the line 
of the main hinge shaft 32 to accommodate the main hinge shaft 32. Also, a first protrusion 332 
is provided on a side where the main hinge 33 meets the auxiliary hinge 34, and the first 
protrusion 332 has a first auxiliary hinge hole 332a disposed approximately parallel with the 
main hinge hole 331. 

[0035] On the side where the first protrusion 332 is provided, a concave part 333 is also 
provided to accommodate a second protrusion 341 (to be described later) of the auxiliary hinge 
34. On a top side of the main hinge 33, a combining hole 334 penetrates from the top side of 
the main hinge 33 to the main hinge hole 331, so that a combiner 36 can pass therethrough, to 
secure the main hinge shaft 32 in the main hinge hole 331 . Also, a corner adjacent to a bottom 
side and a rear side of the main hinge33 is rounded to avoid an interference of the holding part 
311 with the hinge bracket 31, while the lid 20 is rotating. 

[0036] Like the main hinge 33, the auxiliary hinge 34 Is also of a hexahedron shape, and has 
a plurality of second protrusions 341 provided on a side where the auxiliary hinge 34 meets the 
main hinge 33. The second protrusion 341 has a second auxiliary hinge hole 341a; an inclined 
part 342 Inclined upward at a predetermined angle centering on the auxiliary hinge shaft 35, 
provided on the side where the auxiliary hinge 34 meets the main hinge 33; a combining hole 
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343; and at least one combiner 36, to combine the auxiliary hinge 343 with the lid 20. 

[0037] The auxiliary hinge shaft 35 rotatably connects the main hinge 33 with the auxiliary 
hinge 34. The first protrusion 332 of the main hinge 33 is inserted between the plurality of the 
second protrusions 341 , and the auxiliary hinge shaft 35 is inserted into the first auxiliary hinge 
hole 332a of the first protrusions 332 and the second auxiliary hinge hole 341a of the second 
protrusion 341, thereby rotatably combining the main hinge 33 and the auxiliary hinge 34. Due 
to the inclined part 342, the auxiliary hinge 34 rotates relative to the main hinge 33 within a 
predetermined range. 

[0038] FIG. 6 illustrates the lifting member 40, the driver 50. and a movable hinge 60. As 
shown therein, the lifting member 40 includes an inner member 42 and an outer member 41. 
The inner member 42 is accommodated in the outer member 41 , and is driven by the driver 50 
to extend from, and contract into the outer member 41, to respectively open and close the lid 20. 

[0039] The movable hinge 60 is provided with a movable hinge hole 61 along a direction of 
the main hinge shaft line of the main body 10, to which a top end of the inner member 42 of the 
lifting member 40 is rotatably combined. The movable hinge 60 further comprises a movable 
hinge shaft 62 inserted in the movable hinge hole 61, rotatably connecting the movable hinge 60 
to the top end of the lifting member 40. The movable hinge shaft 62 slides in the movable hinge 
hole 61. 

[0040] The driver 50 includes a driving motor 54 (see FIG. 14), and a motion converter 51 
disposed between the driving motor 54 and the lifting member 40, converting a rotational 
movement of the driving motor into a linear movement of the lifting member 40. According to 
one aspect, a bevel or worm gear train is used for the motion converter. The driver 50 also 
includes location sensors 43 and 44. and a controller 45 controlling the driving motor 54, by 
receiving location infomnation of the inner member 42 of the lifting member 40, from the location 
sensors 43 and 44 (refer to FIG. 14). 

[0041] In a bottom part of the outer member 41 of the lifting member 40, a combiner 53 is 
provided to rotatably combine the lifting member 40 and the main body 10. 

[0042] According to one aspect, a pair of lifting members 40 are positioned on opposing 
sides of the main body 10. 
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[0043] FIG. 7 is an enlarged view of the movable hinge 60. The movable hinge 60 comprises 
a movable hinge accommodating part 64 having the movable hinge hole 61, and further 
comprises a combining hole 63 to combine the movable hinge 60 with the lid 20, 

[0044] According to one aspect, the movable hinge hole 61 is elongated toward an 
expanding direction and a contracting direction of the lifting member 40. Thus, the movable 
hinge shaft 62 inserted in the movable hinge hole 61 slides in the expanding direction and the 
contracting direction in the elongated movable hinge hole 61. 

[0045] With this configuration, the reaction apparatus according to the present invention 
operates as follows. 

[0046] FIG. 8 illustrates the lid 20 of the reaction apparatus in a closed state. As shown 
therein, when the lid 20 is closed, the lifting member 40 has descended toward the closing 
direction, and simultaneously, the opposite sides of the lifting member 40 have rotated relative 
to the main body 10 and the lid 20. 

[0047] In a process of closing the lid 20, the opened lid 20 is to be closed rotating on the 
main hinge shaft 32 of the main hinge part 30 as the lifting member 40 descends toward the 
closing direction. The closed lid 20 contacts the sealing member 12 disposed around the upper 
opening of the reaction chamber 11 of the main body 10, and the main hinge 33 is seated on the 
holding part 311 of the hinge bracket 31. Subsequently, the vacuum condition is created in the 
reaction chamber 11, reducing a pressure inside of the reaction chamber 11. Consequently the 
lid 20 rotates further in the closing direction of the lid 20. Here, the auxiliary hinge 34 rotates 
relative to the main hinge 33 centering on the auxiliary hinge shaft 35 by a predetemnined 
amount, causing the lid 20 to be completely closed, and overcoming the repulsive force of the 
sealing member 12. Thus, the upper part of the auxiliary hinge 34 is separated from the main 
hinge 33 by a predetermined amount when the lid 20 is completely closed. 

[0048] FIG. 9 illustrates the reaction apparatus when the lid 20 is opened. As shown therein, 
the lifting member 40 has been lifted in the opening direction. At this time, the opposite end 
sides of the lifting member 40 have rotated relative to the main body 10 and the lid 20, 
respectively, by a predetermined amount. 

[0049] In a process of opening the lid 20, when the vacuum condition is released from the 
reaction chamber 11 of the reaction apparatus, the lid 20 is opened at a predetermined angle by 
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a repulsive force of the sealing member 12, provided in the opening part of the reaction 
chamber 11 . Here, the auxiliary hinge 34 combined with the main hinge 33 rotates upward, 
centering on the auxiliary hinge shaft 35. The lid 20 is consequently opened, rotating upward 
centering on the main hinge shaft 32. Here, the main hinge 33 rotates from the hinge bracket 
31 in the opening direction, thereby supporting the lid 20. Thus, the bottom part of the auxiliary 
hinge 34, rotating on the auxiliary hinge shaft 35, is separated from the main hinge 33 by a 
predetermined amount, when the lid 20 is opened. 

[0050] FIG. 10 illustrates locations of the movable hinge shaft 62 in the movable hinge hole 

61 of the movable hinge 60, when the lid 20 is rotationally opened and closed. As shown 
therein, the movable hinge shaft 62 is located at an upper part ("A" position) of the movable 
hinge hole 61, when the lid is completely closed, in other words, after the vacuum condition is 
created in the reaction chamber 11. The movable hinge shaft 62 is also located at the upper 
part ("A" position) of the movable hinge 61 when the lid 20 is completely opened. 

[0051] In a closing motion, the movable hinge shaft 62 moves to a bottom part ("C" position) 
of the movable hinge hole 61 , causing the lifting member 40 to descend. Once the lid is closed, 
but prior to creating the vacuum condition in the reaction chamber 11, the movable hinge shaft 

62 moves to a middle part ("B" position) of the movable hinge hole 61 . 

[0052] FIG. 11 illustrates the lid hinge 30 according to a second embodiment of the present 
invention. In the first embodiment, the main hinge shaft 32 is a separate element, provided 
along with the hinge bracket 31 and the main hinge 33, to rotatably combine the hinge bracket 
31 and the main hinge 33. But a main hinge shaft 371 is rotatably combined to the main hinge 
33. and protrudes from the supporting part 313 of a hinge bracket 37, according to the second 
embodiment. In the second embodiment, the lid hinge 30 can be operated without a hinge shaft 
individually provided with the hinge bracket 37. Instead, the main hinge shaft 371 is simply 
combined with the hinge bracket 37. 

[0053] A main hinge shaft 381, according to a third embodiment illustrated in FIG. 12, 
protrudes from a side of a main hinge 38 facing the hinge bracket 31 . Thus, the main hinge 
shaft 381 and the main hinge 38 are a single body, and are rotatably combined to the hinge 
bracket 31 . Therefore, unlike the first embodiment, the hinge shaft does not need to be 
individually provided with the hinge bracket 31. 
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[0054] FIG. 13 illustrates a fourth embodiment of the present invention. In the fourth 
embodiment, an auxiliary hinge shaft 392 is provided, protruding from a first protrusion 394 of a 
main hinge 39, and acting as a center of rotation of an auxiliary hinge 391. A second protrusion 
393 of the auxiliary hinge 391 is provided on a side facing a concave part 395 of the main hinge 
39. In the second protrusion 393 of the auxiliary hinge 391. a auxiliary hinge hole 396 is 
provided to accommodate the auxiliary hinge shaft 392, and a concave part 397 is provided 
corresponding to the first protrusion 394. Thus, a hinge shaft does not need to be individually 
provided with the main hinge 39 and the auxiliary hinge 391. 

[0055] In the above described embodiments, the driving motor is used as a source of a 
driving force activating the lifting member 40 to be expanded and/or contracted, but according to 
one aspect, hydraulic actuators are used to activate the lifting member 40. According to another 
aspect, pneumatic actuators are used to activate the lifting member 40. 

[0056] In addition, the auxiliary hinge shaft 392 protrudes from the protrusion of the main 
hinge part according to the fourth embodiment, but according to another aspect, the auxiliary 
hinge shaft 392 protrudes from the second protrusion 393 of the auxiliary hinge 391. 

[0057] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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